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=ODWHYD3DVKRYD	6WR\DQRY%HVLGHV UHSUHVHQWLQJGLUHFWO\ D ULVN IRUKXPDQ OLYHV DOO WKHVH SKHQRPHQD
YHU\RIWHQSURYRNHLQGLUHFWULVNVGXHWR³OLIHOLQHV´GHVWUXFWLRQRULQWHUUXSWLRQ
/DQGVOLGH VXVFHSWLELOLW\ DVVHVVPHQW FDQ EH WULFN\ EHFDXVH RI WKH GLIILFXOW HYDOXDWLRQ RI ERWK WKH VSDWLDO DQG













GLVDVWHU ODQGVOLGHV IORRGV LV RQH RI WKH ULVN IDFWRUV WR ZKLFK &DODEULD LV H[SRVHG 7KLV LV GXH DPRQJ RWKHU
FRQGLWLRQVIURPWKHSK\VLFDOFRQIRUPDWLRQRIWKHUHJLRQDQGWKHFOLPDWLFFRQGLWLRQV([WUDRUGLQDU\FRQGLWLRQVDV
HDUWKTXDNHV DQGPRUH RUGLQDU\ PHWHRURORJLFDO FRQGLWLRQV DV UDLQIDOOV FDQ ERWK LQGXFH ODQGVOLGHV URFN IDOO RU
GHEULV IORZ 7KH SDUWLFXODU JHRORJLFDO DQG PRUSKRORJLFDO FRQGLWLRQV ZLWK PHFKDQLVPV ZKLFK DUH DFWLYDWHG E\
H[WUHPHPHWHRURORJLFDO HYHQWV RU VHLVPLF SKHQRPHQRQ OHDG WR WKH ODQGVOLGH SKHQRPHQD RQ QHZ IRUPDWLRQ DQG
UDSLGHYROXWLRQ
0HWKRGRORJ\
7KH ODQGVOLGH VXVFHSWLELOLW\ ]RQLQJ LV EDVHG RQ GDWD IXUQLVKHG E\ WKH+\GURJHRORJLFDO /D\RXW 3ODQ 3LDQR GL
$VVHWWR,GURJHRORJLFR3$,FRQWDLQLQJWKHODQGVOLGHVRFFXUUHGLQWKHSDVWWRJHWKHUZLWKDQDVVHVVPHQWRIWKHDUHDV
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7KHREMHFWLYHRIWKHSUHVHQWZRUNLVWRFUHDWHDODQGVOLGHVXVFHSWLELOLW\PDSIRUWKHSURYLQFHRI5HJJLR&DODEULD
E\PHDQVRIWKHZHLJKWHGFRPELQDWLRQRIYDULRXVLQGLFHVEDVHGRQWKHYDOXHVDWWDLQHGE\WKHFKDUDFWHULVWLFIDFWRUVLQ
WKH DUHDV VXEMHFWHG WR ODQGVOLGHV KLJKOLJKWHG LQ WKH 3$, DQG RQ WKH IXUWKHU HYDOXDWLRQ RI WKH IDFWRUV WKURXJK WKH
PXOWLFULWHULDDQDO\VLVPHWKRG$+37KHFDOFXODWHGLQGLFHVDUHUHIHUUHGWRIDFWRUVVXFKDVWKHVORSHWKHOLWKRORJ\
WKH  WKHDQGWKH ODQGXVHHYDOXDWHGE\PHDQVRI*,6GHYLFHV)LJ WKHODQGVOLGHVXVFHSWLELOLW\YDOXHVREWDLQHG
KDYHEHHQGLYLGHGLQWRILYHFODVVHVYHU\ORZORZPRGHUDWHKLJKYHU\KLJK7KHQHWZRUNLQIUDVWUXFWXUHVUHVXOWLQJ
SDUWLFXODUO\ UHOHYDQW GXULQJ HPHUJHQF\ DQG ZKLFK QHHG SODQV DLPLQJ DW UHGXFLQJ WKH ODQGVOLGH ULVN KDYH EHHQ






VWDWLVWLFDO DQDO\VLV JUDSKV DQG WKH VWRUDJH DQG PDQLSXODWLRQ RI VSDWLDO GDWD %DUULOH %LORWWD 	 0HGXUL 
%DUULOH&X]]RFUHD	%LOORWWD
$ *,6 DOORZV D UHSUHVHQWDWLRQ RI WKH WHUULWRU\ RU D WKHPDWLF PDS XVLQJ D PXOWLVHFWRU GDWD DVVRFLDWLRQ IRU
H[DPSOHJHRPHWULFDOGDWDZLWKDOSKDQXPHULFGDWD7KHVHFDSDELOLWLHVGLVWLQJXLVK WKHJHRJUDSKLF V\VWHPV IURPDQ\
RWKHUFRPSXWHUV\VWHPDVWKH\JLYHWRWKHXVHUVDWRROWKDWHQDEOHVWKHPWRYLHZDQGDQDO\]HLQIRUPDWLRQWRH[SODLQ
HYHQWV WR SODQ VWUDWHJLHV RU GHVLJQLQJ WHUULWRULDO LQIUDVWUXFWXUH*LYHQ DQ\ SUREOHP WKDW KDYH D JHRJUDSKLF
FRPSRQHQW VXFK DV WKH VFRSH RI WKLV UHVHDUFKZRUN WKH*,6 HDVLO\ VROYH WKH WURXEOH WR FUHDWHPDSV LQWHJUDWH
LQIRUPDWLRQ YLVXDOL]H VFHQDULRV DQG GHYHORS HIIHFWLYH VROXWLRQV ZKLFK ZRXOG EH LPSRVVLEOH WR EH GRQH LQ WKH
DEVHQFH RI D SRZHUIXO LQVWUXPHQW VXFK DV WKLV'RFXPHQWLQJ DQG FDWDORJXLQJ WKH DFTXLUHG GDWD DQG WKHUHIRUH
SURFHVVLQJLWDUHNH\UHTXLUHPHQWVWRRSHUDWHLQVXFKHQYLURQPHQWV,WLVDOVRSRVVLEOHWRH[WHQGHG*,6DSSOLFDWLRQV










4.1. Data description and indices determination 
7RSURGXFHWKHODQGVOLGHVXVFHSWLELOLW\PDSD WRWDORI LQSXWVZHUHVHOHFWHGIRU WKHPRGHOFRQVLGHULQJWKHPDLQ
FKDUDFWHULVWLFVRIWKHODQGVOLGHVWKHVORSHWKHOLWKRORJ\WKHHOHYDWLRQWKHUDLQIDOODQGWKHODQGXVH




HDFK IDFWRU FODVV LQ WKH ODQGVOLGHDUHDV LGHQWLILHGE\ WKH3$, LQRUGHU WR HYDOXDWH WKH UHOHYDQFHRI WKHFRQVLGHUHG
IDFWRUFODVVZLWKUHVSHFWWRWKHSDVWODQGVOLGHVHYHQWVRFFXUUHGLQWKHWHUULWRU\RIWKHSURYLQFH7KHLPSRUWDQFHRIWKH
ILYH IDFWRUV KDV EHHQ LQVWHDG GHWHUPLQHG XVLQJ WKHPXOWLFULWHULD DQDO\VLVPHWKRG$+3 FRQVLGHULQJ WKH VORSH WKH
HOHYDWLRQ WKH UDLQIDOO DVPDLQ IDFWRUV7KH UHVXOWLQJ LQGH[KDV EHHQ ILQDOO\ REWDLQHG 7DEOH E\PXOWLSO\LQJ WKH
ZHLJKWRIHDFKIDFWRUFODVVDQGWKHZHLJKWRIWKHVDPHIDFWRUJDWKHUHGIURPWKH$+3PHWKRG
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7DEOH&KDUDFWHULVWLFIDFWRUVZHLJKWV





ϵʹ ϭϱΣ Ϭ͕Ϯϲ ϴϱϬͲϭϮϬϬ Ϭ͕ϯϭ
ϭϲͲϮϱΣ Ϭ͕Ϯϰ ϭϮϬϬͲϭϴϬϬ Ϭ͕Ϯϱ
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VXVFHSWLEOH]RQHVDUHWKHKLOOVLHWKHDUHDVEHWZHHQWKHFRDVWVDQGWKHFHQWUDOSDUWRIWKHSURYLQFH7KHVHDUHDVDUH
SDUWLFXODUO\ UHOHYDQW EHFDXVH RI WKH FRQQHFWLRQVZLWKLQ WKH YDULRXV LQWHUQDO XUEDQ DUHDV DQG WKHPDLQ WRZQV DQG











	3XJOLVL%XRQVDQWL	/HRQDUGL%XRQVDQWL/HRQDUGL	6FRSHOOLWL 7RGHVLJQ DGRSWLQJ WKH









7KH URDG QHWZRUN RI WKH 3URYLQFH RI 5HJJLR &DODEULD LV FRPSRVHG E\  NP RI URDGV )LJ  6RPH








7KLV FODVVLILFDWLRQ RI WKH LPSRUWDQFH RI WKH SULPDU\ WUDQVSRUW QHWZRUN RI WKH 3URYLQFH RI5HJJLR&DODEULD LV
EDVHG RQ WKH OHYHO RI VHUYLFH LQ FDVH RI FDODPLW\ WKH WUDIILF IORZV DQG WKH VHUYHG SRSXODWLRQ GHILQLQJ WKUHH VHWV
)LJLVWUDWHJLFWUDQVSRUWZD\VLLWUDQVYHUVDODFFHVVZD\VLLLVHFRQGDU\WUDQVSRUWZD\V
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7KHSULQFLSDODLPRI WKLV VWXG\ LV WR LGHQWLI\ WKH VHFWLRQVRI WKHFRQVLGHUHG URDGQHWZRUNH[SRVHG WR ODQGVOLGH











QXPEHU FRUUHVSRQGV WR WKH OLQJXLVWLF YDULDEOHV LQGLFDWRUV ZKLOH WKH RXWSXW UHSUHVHQWV WKH ³/HYHO RI DWWHQWLRQ´
HYDOXDWLRQ IRU WKH FRQVLGHUHG QHWZRUN LQIUDVWUXFWXUHV ,Q WKH SUHVHQW VWXG\ WKH ³ODQGVOLGH VXVFHSWLELOLW\´ DQG WKH
³LQIUDVWUXFWXUH UHOHYDQFH´ KDYH EHHQ FRQVLGHUHG DV LQSXWVZKHUHDV WKH ³OHYHO RI DWWHQWLRQ´ KDV EHHQ REWDLQHG DV
RXWSXW ,Q WKH IX]]\ORJLF V\VWHP SURSRVHG )LJ WKH LQSXW YDULDEOH  LH ³ODQGVOLGH VXVFHSWLELOLW\´ KDV EHHQ
UHSUHVHQWHGE\PHDQVRIILYHPHPEHUVKLSIXQFWLRQVZKLFKDUH³YHU\ORZ´³ORZ´³PRGHUDWH´³KLJK´³YHU\KLJK´
DQGWKHLQSXWYDULDEOHLH³LQIUDVWUXFWXUHUHOHYDQFH´KDVEHHQGHVFULEHGE\PHDQVRIWKUHHPHPEHUVKLSIXQFWLRQV
ZKLFK DUH ³VWUDWHJLF URDG´ ³FRQQHFWLRQ URDG´ ³VHUYLFH URDG´ DVVRFLDWHG WR WKH FRUUHVSRQGLQJ LPSRUWDQFH OHYHOV
³KLJK´ ³PRGHUDWH´ DQG ³ORZ´ 7KH LQSXW YDULDEOH  KDV EHHQ HYDOXDWHG LQ WKH LQWHUYDO >·@ E\PHDQV RI WKH
WUDSH]RLGDOVKDSHGPHPEHUVKLS IXQFWLRQZKLOH WKH LQSXWYDULDEOH KDV EHHQ HYDOXDWHG LQ WKH LQWHUYDO >·@ E\
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WKHKLJKZD\$WKHURDG66DQGRWKHUURDGVOLQNLQJWKH,RQLDQ&RDVWWRWKH7LUUHQLF&RDVWDUHWKRVHGLVSOD\LQJ
WKHKLJKHVWOHYHORIDWWHQWLRQ7KLVUHVXOWKLJKOLJKWVWKHZHDNQHVVRIWKHQHWZRUNV\VWHPRIWKHSURYLQFHRI5HJJLR
&DODEULD 0DQ\ RI WKH LQIUDVWUXFWXUHV FRUUHVSRQGHQW WR D KLJK OHYHO RI DWWHQWLRQ LQ IDFW FRQVWLWXWH WKH RQO\
FRQQHFWLRQIRUYHU\ODUJHDUHDV7KHDQDO\VLVSHUIRUPHGVWUHVVHVKRZXQGHOD\DEOHDUHWKHLQWHUYHQWLRQVERWKDFWLYH
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